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DECLARATION 

I, Brian Sorrentino am a co-inventor of the above referenced 
Patent Application. 



2 My application teaches a method of performing ex vivo 
evpansion of a gene modified hematopoietic stem cell comprising 
transducing a hematopoietic stem cell with a nucleic acid 
encoding an ABC transporter; and then culturing the gene-modif led 
hematopoietic stem cell ex vivo. 

In accordance with my invention, using an ABC transporter, 
stem cells can repopulate and expand in animals and humans. 

4 The amplification and expansion of stem cells our 
!;perLen?s was achieved for periods of time exceeding three 
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nn-lication demonstrates expansion of stem 
"^'^^ ^j^^ cells in this experiment 



-^n^ r^T-f^Qei^t invention. 

were transduced a^d then expanded for about 12 days in order t 
distinguish donor cells from recipient cells. The expanding 
cells with the control vector shown in 2A and 2B demonstrate that 
tiy day 50, the transplanted cells are absent. In contrast 2C and 
2D show a^ increased or expanded population of cells using the 
MDR vector. 

5 FiQure 4 further demonstrates a quantitative analysis for 
r^populating cells. The degree of stem cell expansion is 
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quantified as sho-n by the ^^f^ ^.i:;/:^ ceUs'-^f Slx;d 'in Z^l 

experiment, two <:"lt">^«<lP°P':'if"""„DR expressing cells (shown 
amounts and implanted into mioe The MDR exp g^^^ 

,„ the lower band) ^ "^"".i^:! s nad beL expanded during 

^^^^nipnts, verifying that stem ut^xxo 

^he oilfur; period preceding transplantation. 

The loss of unmodified f ™ ^li^^f^.^^i^he'reaLn'^that'stem 
shared by mouse. Rhesus monkey and hu^ns The i^^ion, 
cells are lost i^t^at they do not tolerate ex ^^^^^ 
that IS, fey either die off °^ ^iffe e ^^^.^.^^ 
rxpress^n"-1ransporrer:"such as the MDHl gene product.. 

I am familiar with the teachings of OS ^-"^^ «o 5 831 - ^536 

rr ^;frrs?:^^cefls^rot"ri^.o:ogJ^1hrvast m^ionty ot 

CD34+ cells are not stem cells. 

8. McDonagh et al. do not teach e. v.vo expans.o^ 

expansion of cells in f ^^-^^^^f^^f,; ^"t^Unes ^n committed 
reflects the effects of hematopoietic cytoLi ^^^^^^^^ 
progenitor cells and does not require the 

an expansion of true repopulatmg in ?his 

modified HSCs would not ^ave been expected to occu ^^^^ 

example because the ^ff^^^^i/^°™f promoter derived from the 
gene in the GlMDll AAl.2 vecto. th^^^^ ,^ primitive stem 

Moloney Murine Leukemia Virus) is no f expected to 

cells. AS a result, expansion^of^HSC^s.w- ^^^^ transporter 



^^^rr^^t^^7f^ Stem cells 



9. one of skill in the art can -/^^^f^i^/^^.r.^.rfnd^resrir is 
.n the number of ^034+ cells in a culture but ^^^^ ^^^^^ 

that the stem cells suffer ^^^°^/°^"^^d34 cells. This concept is 

is m spite of major ^^P^^^^^^^ °^ '^^^f erence, by Tisdale et al. 
further exemplified m ^he attached reference y^ ^^^^^^ ^^^^^^ 

fe.T;i.:rtrrn^DiLrir^^^^^^ Repopulatmg 
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10. Hematopoietic stem cells (HSC) f"^"" 2/;;;;i^^tslully 
primates and particularly humans s! 
transduced using methods --lable .n ^fJ^^JJ^^ll hlan'ste; 

nils TrSn^drerw^t"re?r::iL? vectors at frequencies up 

To^.rve percent -^^--P-i^f^iruB i- SS^sI fndlisi!?: et 
'r'^,SfBlofdi2.U3i-?Hi discJLf successful transduction 
:i;hodrpe™i?tin,"Le transfer in HCSs with favorable transfer 

efficiencies . 

11 Further it has also been shown that human stem cells can be 
ir;n.duceS with vectors at a low frequency (see, -9- attached 
transaucea 3048-3057; Brenner, MK, 1993, 

Dunbar ^^ al. 1995 Blood ^^^^.^^ ^^^^ ^^^^^ ^^.^^^ 

Lancet, 342.1134 113/) . ana percent can be achieved m 

transduction rates of up to t^treen 

human patients. See -"ached Abonour et al^ 200 Nat M^^ 
652-658 and Cavazzana-Calvo et al. 20UU bcience 

19 The success of the claimed invention does not depend on any 
^LtifuLrrrLsduct.on method o u I ,,,,, 
frequency Even rf a low but detectabl P^^P,^^^^ expansion of 

"LrSSs^hlcfariowffof ex viv'o amplification and expansion, 
S providing a P-rful tool for overcomrnq o^^^^^^ 

transfer rates *i"e? than the transduction 

fffiSfncJ In KSuf^^nL ^ind ^^ns, the end result is the 
etticiency method gives a very useful approach for 

o^^iominq o"trInsduc?ion efficiency in human stem cells by 

°I!„„i„q lor this^.inc.,Population - - -P-f,f ; -«i3te and 

^'^':':l"^tt.Z^, i^nreasina in number. Therefore, even a .o'.^ 
eApaira, ...^^^^j " „ ,,-n'i c^nrressfullv increase tne popuxdL. 

^f ^rt^ ceUs'thrurh^^eiirrntfafexpaLion and repopulation . 
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1^.. Similarities and predictability of the culturing step i 
light of transduction efficiencies can be obtained using a 
variety of different vectors. Any vector which can transduce 
express an ABC transporter (such as MDRl or BCRP or an 
alternative heterologous gene) will enable successful 
transduction and ex vivo expansion of stem cells. 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon . 
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